Peripheral changes in estrone sulfate concentration during the first trimester of gestation in cattle: comparison with unconjugated estrogens and relationship to fetal number.
Estrone sulfate originates mainly in the conceptus during gestation in cattle. Its concentration in maternal body fluids is a useful indicator of placental function. The objective of this study was to determine the profiles of estrone sulfate during early gestation in singleton and twin bearing cows using a newly developed extraction method. One or two blastocysts produced in vitro were nonsurgically transferred to regularly cycling Holstein cows on Day 7 (Day 0 was defined as the first day of standing estrus). Pregnancy was diagnosed on Days 30, 45 and 60 by transrectal ultrasonography and finally confirmed at parturition. Six cows with singleton and six with twin pregnancies were used in the experiment. Blood was collected every other morning by jugular venipuncture from the day after transfer to Day 100. Harvested plasma was applied to reversed-phase C18 cartridges. Estrone sulfate and unconjugated estrogens (estrone and estradiol-17beta) retained in the cartridge were eluted separately by methanol stepwise gradient and each measured by validated radioimmunoassay. On average, estrone sulfate concentrations fluctuated between 2 and 6 pg/ml until Day 50 in both groups and then gradually increased. However, the levels of estrone and estradiol- 17beta remained low (1-5 pg/ml) until Day 80. The concentration of estrone sulfate after Day 50 was significantly affected by the day of gestation (P < 0.0001) and the number of fetuses (P < 0.01). After Day 80. estrone sulfate increased drastically, followed by increases in estrone and estradiol-17beta concentrations. The rate of increase in estrone sulfate during Days 80-100 was the greatest among all estrogens (P < 0.05). The rates of increase in estrone sulfate during Days 50-80 and 80-100 were 1.7 times greater in twin pregnancies than in cows having one fetus. These results suggest that the concentration of estrone sulfate in bovine peripheral blood plasma during early gestation has potential application in monitoring embryonic growth as well as fetoplacental development.